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Date: -~ November 18, 2003
To: Hydraulics Reviewer
From: Edgar Monroy ,
Subject: Hydrology Study for the Van Cleve Access Road Culverts [TPM 207021

There is a large watercourse that on the 200 scale topo maps appears to cross the Van
Cleve Access Road just south of Deerthorn Valley Road. However, the watercourse
- actually crosses Deerhorn Valley Road west of the access road and for this reason no

calculations were done for it.

Calculations were made for four 48 inch concrete pipes to carry the 100 year flow of
530 cfs. The owner has indicated that he might consider putting in an equivalent box
culvert [approximately 4 ft by 10 ft] depending on subsequent cost estimates by

contractors.

If there any questions please call me at 619/660-1901.



Van Cleve Culvert Calculations
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Length of 100 year frequency Tc I
ELEVATIONS reach,l.  &hour 24 hour  adjusted timeof rainfall
high low feet precip. precip. Ps concentr. intensity
2810 2455 2500 3.5 7.5 3.5in. 167 43
2816 2490 1300 35 7.5 35in. 133 5.0
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PROPOSED CULVERTS
size type velocity d Load
36inch concreta 9¢§_ fps  I1I-2500
30inch concrete &-O fps  II-2500
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Van C!evg TPM [20702]- Culvert Sizing Calculations

HWA= 48”7
Slope=___| 7
Q = 6—- 51 2—- CfS

dip= 0.9 dvp = o .64 de >dn

from C2 from C5 o therefore inlet control

HW/D=.,|L'{8 HW = »53,'5” - o;{./f
from C7 = R -

- Velocity Calculations: Q = k'/n(d**)(s") and k' = Q n/(d**)( s"?)

K' = ss.2(b.015)

. = 0.44
392 o1’
from Table 7-14, Did= ©:78 ]
fromTable7-4, C, = 0 .437 Area=C,D? = 0.63%7 (%3': S,73s$

Velocity=QA= _55.2 = 9,{ &ps
- o f) s ‘

Rip Rap: L‘«%(d QQ/{ Qﬁ“?

dLoad: W~+‘2"Yﬁ~ T - 250D

Calc by Edgar Monroy
Mareh=33; 2003
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Van Cleve TPM [20702]- Culvert Sizing Calculations

BASIN = PipeSize 30" "
| HWA = 24" - =9

Slope = (70
Q=_ 22 .7 s

dep = O 14 dnvp= O 57 dc > dn
from C2 from C5 therefore inlet control
—r_f"“_____‘-’-

2}
HWD= |.2% Hw-= %’)
from C7

%745‘7'” Y

Velocity Calculations: Q = k'm(d¥)(s"?) and k' = Q n/(d*®)(s"?)
K' = z381(o. 015) 0.4305

(Z )S/) (O 0') .55 (D.\>
\Q. = p.3721

_from Table 7-14,Did= O .65
2
from Table 74, C., = O . 569 Area=C,D* = O .569 (2‘5)

A = 32,6 st
Velocity=Q/A = _25,7 o
EA

Rip Rap: Ly s— Ua.z. \"“'"b““ﬁ

dload: (. o (\\u\ypﬁ; T - 250
c X

[l

———"

Calc by Edgar Monroy
March 31, 2003 -
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BASINZ. 100 VEAZ FLooD

A: 28.5Ac255
Cz,495 ( SoiL GRovP D, RURAL)
FRoA TABLE 3-2  Te= /4.7 min

BASED on  WTENS) TY -« DURATION cHARTS - I =43 iy,

Q= ClA
A= (.45)(4.3 ""/Ar)(zg.s Aazss) = 55.2 ¢¢s




BASIN 2. 10 VEAR FrLOoD

A= 28.5 ACEES
C= 45 [SolL GRouP D, RURAL) |
FRom TABLE 3-2 12 = 16.7) man

BASED oON THE INTEISITY - DURATION) cNARTS~ Z= 2.8 ”‘/nf
Q= ClA

&:(.45)( 2.9 ") (2854coes) = 35,9 ¢s
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Directions for Application:

1)

2)

3)

1 5)

From precipitation maps determine 6 hr. and
24 hr, amounts for the selected frequency.
These maps are printed in the County Hydrolc
Manual (10, 59 and 100 yr. maps included in
Design and Procedure Manual).

Adjust 6 hr. precipitation \if necessary) sc
that i1t is within the range of 45% to 65% of
the 24 hr, precipitation. (Not applicable
to Desert)

Plot 6 hr. precipitation on the right side
of the chart,

Draw a line through the point parallel to th
plotted 1ines. ' '

This line is the intensity-duration curve fo
the location being analyzed.

Application Form:

0)

1)

2)
3)

4)

Selected Frequency f00 _yr.

| *
P6=_?_-,§____1n..P24=1§__. ’_’i(i“_l'_'.z_%*

| Pag
Adjusted *P = 3.5 in.

1=, 43  in/hr,
*Not Applicable to Desert Region‘
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INTENSITYFDPRATION DESIGN CHART

Dire;tions for Application: |
1) From precipitation maps determine 6 hr. and

2)

3)

10y

' 5)

24 hr. amounts for the selected frequency.
These maps are printed in the County Hydrolc

Manual (10, 59 and 100 yr. maps included in
Design and Procedure Manual).

Adjust 6 hr. precipitation \if necessary) sc
that 1t is within the range of 45% to 65% of
the 24 hr. precipitation. (Not applicable
to Desert)

Plot 6 hr. precipitation on the right side
of the chart.

Draw a line through the point parallel to th
plotted Tines. ‘ '

This 1ine {s'the {ntensity-duration curve fo
the location being analyzed.
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Application Form:
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1)

2)
3)

 8)

Selected Frequency _.lgz _yr.
. *
P6 L 2"-4_ 1“:. P24= S‘,O y —'ig- ¢ L/8 %*

P
| 24
Adjusted *P® 2.4 in.

t, = /QC7“' min.
2.8 in/hr.
*Not Applicable to Desert Region
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BASIN 3 100 veae Froop

A=12.7TACRES
C: .45 ( Ssoits 6rouP D, ZURAL)
FROM 7A8LE 3-3 Te = /3 3 min

BASED on  NTENSITY - DURATION) CHART - Z < SO (;‘/Ar

A= ClIA

Q= (N5)(5.0 “he )12 AcRES)= 287 cFs




BASIN 3 | [0 _YEAR FLooD
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A
C
FROM TABLE 32-% 722 /3.3 min

11}

BASED an  INTENSITY - DURATION CHART — Z < 3.4 »fir

A= C 1A

8= (NS)(34 M 27 acoss) = (9.4 ers
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Project: Szyam &‘@& [ F M

DRAINAGE TMPACT S , TPM 20702
| ., Date: é/ZS’/ 03

EROSION AND SILTATION ASPECTS/ CONCENTRATION OF DRAINAGE

The Van Cleve property is located on the slope of a large hill with the south end having the high
elevations and the runoff running northerly. Currently [and after the project] the runoff flows into a
relatively flat area north of the Van Cleve property. An existing access road has not interfered with
surface runoff. The new road will have fills of as much as 8 feet at the crossings with the two major
~ drainage flows. The area off-site, to the north, receiving the runoff is wooded with seasonal grasses.
[Please refer to the attached aerial photograph and the 200 scale hydrology map.]

BASIN 2

The house pads are proposed on the north edge of the property and the access road to the easterly pad
~ will intercept two drainage flows. This westerly basin is approximately 29 acres and will have a 100
- year flow of 55 cfs. A 36 inch RCP is proposed to handle this flow. The flow will not be redirected or
obstructed.

Downstream, on the northerly neighbor’s property, there would not be a change to the drainage flow. It
is estimated that the depth of flow in the pipe will be 29 inches and have a velocity of 9.6 fi/sec.
Because erosion is a concern at this velocity [>6ft/sec], Light Riprap will be installed downstream of the
pipe. The access road forms a dam that will result in a shallow pond approximately 50 ft wide. -

Erosion upstream would not change due to the project and Light Riprap will mitigate downstream:
erosion. There will be some siltation upstream that will need to be removed periodically so that the full
capacity of the pipe is available.

BASIN 3

The east drainage basin [Basin 3] is approximately 13 acres and will have a 100 year flow of 29 cfs.

30 inch RCP will be installed to handle this flow. The flow will not be redirected or obstructed. The
neighbor’s property will not be impacted because the runoff will continue as it is now.

Depth of flow is estimated at 21 inches and would form a pond of approximately 20 ft width. To
mitigate the flow velocity of 8 ft/sec, No. 2 backing will be used for riprap.

Erosion upstream would not change and No. 2 backing riprap will mitigate downstream erosion. There
will be some siltation upstream that will need to be removed periodically so that the full capacity of the
pipe is available.

Edgar Monroy L., P.E.
RCE 27188, Exp. 03.31.05
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